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Abstract 



PURPOSE: To obtain an olefin copolymer elastomer having improved strengths by polymerizing propylene, 
ethylene and other &atpha -olefins in a specified weight ratio so as to have a strength at break, a 100% elongation 
and a propylene content satisfying a specified relationship among them and also have a specified molecular weight 
distribution. 

CONSTITUTION: Propylene, ethylene and a 4-1 OC &alpha -olefin such as l-butene are fed into a reactor together 
with a solvent such as toluene and agitated, A catalyst system comprising ethylenebis(indenyl)2irconium chloride, 
triethylammonium tetraphenylborate and triethylaluminum, etc., are added to the reaction mixture under agitation 
and the entire mixture is subjected to a polymerization reaction at -20 to 100 deg.C. After the reaction, the product 
is withdrawn from the reactor to obtain an olefin copolymer elastomer comprising j60-93wt.% propylene^ 0-40wt.% 
ethylene and 0-40wt.% 4-10C &alpha -olefin, satisfying the relationship: TB / M100^ (FP/100)<1/2> }>=2.5 
(wherein TB is the strength at break (kg/cm<2> ). Ml 00 is the stress at 100% elongation (kg/cm<2> ), and FP is 
the propylene content (wt.%), and having a molecular weight distribution Mw /Mn of 4.0 or below. 
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^^Av^^ny h% >^^^yp>y (3- ( (1, 1- 

^/U) i/>rU=i^r>Av?^ D y h\ V^^^yU'Vy U> (3 

/u=«nr>At;i5rD y h\ v^;^^/U'>y (s-yv-^ 
Ai^^n y h\ v^y^/u^^y i^v (3- (o- h y/w) 
iy^vt y K> v^y^/U'>y u-v (3- (2. e-^v^y 
r>juv?^ny h\ >?yf^/u>y (3-^>v^/i^'>^ 



o y K> ^yuv^y (3 - h y ^/wv-^ d^v^^' 
i^y^/uv^yu-v (3- h y y ^yu>yyu>t;' ci'O-^ 

:^=f-fW zsL=z.,\yiy\) u:y ( 3 — t — y^yUv^r^ p-^^'^ 
v?;n-/u) (:7yU5i-!x^/U') y^/un j=. ^> A -^^^ p y 

y ^ylx:7a:^z:i>rl''>y IxV ( 3 — t — >^^/^ P^>^ 
v^^riyu) yN:7 - f>A>?>^ p y K. ^ 

^/Uy'zt^r^yU v'y U-V ( 3 — V':^ P >/U V^^ P 

y^/uy^in/pi/y U'^' (3 --r y >^p tvuv^iJ^ p 

'^y^^ v^ic^yU) (:7yU:;^-U-r^yU) y yU =3 - i> A p 

y K> y ^yuy^n— /uv-y u> (3- ( (i . i -y^m 
/u-) fy/u::!::^^^^ v^i^ p y y ^^uy jnjr^/ufy y 
/u) 'yyu=r^^>A:=y^ P y h\ y ^yuy^c^/uv^y 
yu) ;y/^=i:=^^^Av^:^^ p y K. y ^/i^y ^^^/u-i^ y 

(3- (o— hy/W) -y-r^'- P^y^i^Ji^yU) {:7yU:sf- 

1004 0] rt^f?C0 9*>»^L<l^>'^P-O^v^^ 
iatO'>^^p'<>'i5'iy^=i/W#1S:d5^'g'L/c'bO. 0iJx.J^ 

^uvt*>^ (2— y ^/u^ >'7='^>'^) 'y/u=i^c>-^v^y 

^/U, (2— y^/^4, 5, 6, 77"h^ 

t Kp-Ov^^yi^) -:y/u=i — ^ Av?^ p y in^u^^ 
t'y. (2-y^/u~4 — r yy'p tvu^ y-r^/u) iy/i- 

=i:=:r>A':/y ^/U. oi^U^f;^ (2— y ^>'U-4->^ 
ac:=:yU--r >-7^^/^) v^/U^ ^ A P y K> ^^UV 
t'^ (2 ~y ^/U~4 — ^>'^/U>f >?yU3c^ 
^?A>?^a y h\ :ii^U>'e>^ (4, 5. 6. 7 7^ h ^ 
fc Kp-Y /u) iz/uzi ~ «J/ A>^^ P y h\ 

t'JX i^/U =1 ^> A i/'O v?yK ^^U^ 

( t —y^/U— O-T^:::^/^) v^/fc^n::: ^ A P y 

^^uy (3-y ^/u->ti^ p^y^J^ y:!!^/!^) 
(3-y^/^— -O-r'^/u) A y^ p y k. 

u> (3~ t y'^/u-y^ p^y^j^ y^— /u) (3 

-y^/t' TV-t'^^/U) >?/U=i:=^«J^A>?^ p y K> 

uy (3- t y^/U-v'i^^D^y^y^— /U) {3-t 
y^/U fy7^::i/b) >?/U=i::i»>Av?^ P y U 

V (3 -y ^/i^- >^ D'O^ y^in/u) (3-ty^ 
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(3 -7<^/U-'>^ D'O^ v^^ri/U) (3 - h y 

[0 04 1 1 Z.<O^0tJ:m..^.'Q&i^tt^^\.<\^2m<Diy 
v?;><^/Uv'y u>'t';3; ( 2 — ;^ ^^u^^'^'f >'^— 

(3— t -r/^/U-^r Vt^^v^U-) Av^iJ^ cr y 

C^T/d ^ ix;^^yuvy (4— — T 

(2. 3. 5, 2', 4', 5* — --^^-y-^^yU^tJ^ D 

y i^>t'^ (2 — ^^/i^^ >'^) v^yu^m^r^ Ai^> 
^/u, >?p<^/uv'y uvt^:^ (2— 4. 5. 

v^r^^r^yuv-y u^^t*;^ (2-p<^>'i^-4--f 

V (2 — t'^v'^— 4 — :7ixi::^>rU^ ^■r'^/U) 

/u=r=:r>Av^^ o y h\ >f y^nfy-^v O-^^yt- 
- r^Ai;^ n y k. --r y:7"n ey (3-t:/ 

'^/U—iy^ U'O^ v^mr^/U) (3— -O'T^— 

/u) v?/U3^«^Av?>^ a y K. y t'y (3- 

t y^^/U-iy^ xx^:y^-J:x,z=.jV) (3 — t 

:y (3 — t y^/u— D'^v^i^^ji^/u) (3— y^ 
/u— -f>7^^/u) v^/u^::^»^-^ D y K. >^y^/u-> 
y (3 - t :/^yu-iy^ o'O'^ v^^^^'^') (3- 
t >^^/^~-f >x^y^) i//v^=-^ J>^iy^ ^'^) K, -<y 
y^afyv'^ (3— y^>'l'— v^^— >'^) 
(1. 2, 3 - h y y ^/Wv'^ n^V^ v^oin/U) >?/U 

=i^r>Av^^ a y K. -Yy:/uey7':y (3-ty^/u 
v-^ v?3inyl/) (1, 2. 3-hyy^/i'iy^ 

v^in^yu) e/yun::^r>i^ cr y K. >< y:yD 

ey^V (3- t (1, 

2, 3- h y t :/^yi'v^^D^>'^':^^^/i^) -Jf\^^=~ 

d^i^^i/^nyU) (3— y ^/l^ — ^ Vv^— >'^) v^/^=» 

-C^i^v^y ^yu. y>^ci fy (3-ty^>'i--> 
=3nr>A':^y ^/u. ^yrot-yv^'v (3-ty^/u- 



v?/U=i:::i^?-^v^y ^yU, ioct 1/ wtl bCO v?/U - 
10 0 4 21 (b) LTfiT/U^ y ^^eifv- 

[0 0 4 31 Sbtt^J£^5> (b) UTfflu^bnsryu^ 
y=^-y->'St«. (2) ^7t«i. -/is:^ (3) -e 

-/^^ (2) 

[{bil 

R^22Al-(0-Al)»-R^^2 

-/^^^ (3) 

[ffc:2l 

(0-Al)^2 

R'Mi. y^/u^. ^^/uS. >^DtVuS. i/^yi-S. 
^ y^5"/uS?^^ifojK{k:Mc^ST**>9. $?*L<(i. y 
^yi-S. y:y^/uS-efe'5o mti. 47!>^p> i o 0(DS 

[0 0 4 41 — (4) . (5) XTntSH^T 

-$Bc^ (4) 
[fbsl 

R^^Al-(O-Al). (O-Al)n-R^ 

-IK:^ (5) 

[ 4 1 

(0~A1). (0-Al)„ 

R"«:, y^/uS. ^^/i-S. :?'nb'/uS. ^^/uS. 

y :/^/i'S/^ t'(7)jKm7K*ST*fe 19 . $f ^ L < fi. y 

*/c. R»Hl|5l-T't>*/^o-CV^r "bctl^o mtiilS;^! 
75>e>l 0 0(Dffi|ft-efe«3. »^L<(j:3i^Jl±r'ifo«9. n 
I14 3!^>P>1 0 0. «F^L<J:i61SJl±-e*>^o — IR^ 
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(4) (5) X\ 

(0-Al)» i:ivn (0-Al)„ iivh^ 

lO 0 4 51 (b) <?: L-Cffltr^f^n-S^KfiA 

i^Ti^z^i^'^^it^mtv.xu^ — (6) r-^^ix 
-te^ (6) 

(M2 X» X2 X3 X* ) ("-J- • cf"->* 

iftry— /us. KS&^ytti, ^^a^y'vi^^ 

:??;^;^V$:7j^-fo mil. coi^.^^T* 1 7 (?5 
nil, 2'-8(^S^T-fc;5o ) 

r>A7^h^ (p-hy/u) hyy^/ur^-^ 
yur>'^j:ii;'A^ h^^><. (3, s-syy'yu^D^^ 

(o-hy/u) /if^— h y >^ai^yu;i!7yu^nr>A h 
y>< (^>':^:7/U/fn77^n/u) ;^ ^yu4^^~- 
0*|7T^-^r^:i^75>*T-^^„ ^?^L<I1. '^^^/urr^y- 

10 0 4 61 ^c:>\cy^^mxi^m^t\.^±.m<DfAm:i 



m{^\^xnhtifz.nw^mMm^M^L.tzm. ^<d^^ 

i^X^^o mmmit^Ui^tLXniyV:tJ, T/i-^^^ 

^moo z.nh(oM.^mt\^xn:^:^]) -<v^:^-r 

^5'/Ui5'. :^^]}'r-( ^^^^^ 
y S^S¥. a -2 r (HA s 04 ) 2 • H 

2 O. a - Z r (HPO4 ) 2 -Hz O. a - S n (H 
PO4 ) 2 y-Ti (NH4 P O4 ) 2 • Hz 

10 0 4 71 mrn^^t LTIiTKy^^U-V, Tjf y ^T^o 

/u. Ttf y TiJ' y yu®f:ii;^T'/^. A^y T:?' y h yyu^ 

I 0 0 4 8 1 m^bta«^(?5fa^ll— 0 . 1—300 
/I mX'fe ^) , L< II 1—200/* iHlC^Tlfe L < 

111 0-1 0 0 ;imeD$EfflT'$>^o vN<b^«S> 

^(iiffi^O. 1— 5cm2 /gr-$>9, C<O^U<ll 
O. 3-3cni2 /gT*$>6o *lB?L^®[ll0»jx.liBET 

10 0 4 9] ^^m<r>:^iy^^ >'^^fi^(*:^^;^ h-^ 
1/ (b) ^iii'&w^*>^iMiir('f^iftVsrMT['^^ 

^ y -^-<7)#^ET^ }t l«^^^?£Tl:i^^te $ -5 C <b 1^ <t 
[0 0 5 01 (a) ^JcfctJf^^ (b) (Oft-fflaiUBE 

gr'fes?)^ (b) (cr/u^ y4^-y->®^fflv^/^^- 
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(b) ^<OT/l^^=-':7J^t^^ (a) ^(om 
^L<I10. 1-30. OOOT'fe-So (b) 

(b) ^(Dmmm<o^5 Am-^'^sm. mism-^ms 

itJiO. 0 0 1~ 1. 0 0 075^— /^WT'foi?. »*L< 
(iO. 0 1 — 1 0 0<?>^ISj5>»^ Ll^o 
[00 5 11 j^^m(0:^^y ^ ^^^^M'Bt^^'^ :^ h-^ 

S'&iaiSii- 7 8 — 2 0 o\:-e»^ l < 20 — 10 

fS^S't'OS'^t-iSl^T^ffi— 1 0 0 0 p s i . 
^'-CJi^lE-e 0 0 p s i C0®ffl:d5— j^e^jT-fe^o ^fz 

[0 0 5 21 »:Jc>*E:^|^<Z)5i-U'7^ V^^fi-&**:^7:^ 

h'^—mf^m(om^i^i^o^^xm.m'r^o ^^m<D:ti-y 
of£.mmmh\.x\xmm^mL. 2$*ifaitt. 

^T?*>So 1 2 0 — 3 0 0*C<7)®ffiT* 

*5'9. »^ L< (il 5 0—2 5 O^CO^fflT'fc^o 

[0 0 5 31 ±m<oX^{Zyi'i-y^>?h^m^i^^9:^ 
^:ith'^mXP>^. ^^m'^<om^'tLXi:X^^Vyr2 



[0 0 5 41 <Cio^^S'g'(CfiRtf^L/i;*:^^CO^Uy^ 

mi V B mvi B t^m^^mt^^fS.^^ tLx. Btia! L 

U V^.l^fli L fern i^:^ ^ ^^^^^m^**: 

[0 0 5 51 ^w^m'^(D^m^m:^mmi^t^:< . m^i^ 

h-^— ^ 2^J:i5^ttTtf3l5cofi'a^^^T9 'b'^ 

— jSin- 7 8 — 2 o ot:t-. $?^U< ii- 2 0 — 1 o o 
orti^i\ JE;^^t^^^tB4^coS'a^;c43v^r^EE-l o o 

O p s i . m+S'^^T'ti^m- 6 0 O p s i (OW^ti^^-fBL 
[0 0 5 61 _bie<Z)J:9/j!#ia:m'a'I^J:<5Ki^Ufc^U' 

[0 0 5 7] /^io;*^%^(7)^^<^j&fliiL/^i/>^!a{wiDi^ 
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[0 0 5 81 ^itMtLxa>^ti'^:;<yt^/i^^ mWi^^y 
i\ Z.k\.^\X^yy^^tiy-:r'}:yimm(0:hy^^):^^n 

10 0 6 01 ^fzmmt L-ctiiffB^^^j, Wim^-^ 
m^n. ^mg^ih^j. mmn. ^n. mm. :^vy 

mx^^o m&mti.xn:^—n(i^zfyy^^ 
!7-r Mfsn. -<A/75^^. T^it-^^. ^hJ^yit-^ 
y^^tyr:^>^i\:.^mmxi^^o mmmntm. ms^ 

10 0 6 il :::or)J; 9{-4=%?^cr);*-u:7^ ^^^g-^^^ 



m^ji^mx^mx^ 

[0 0 6 21 

^^Lfc^. 1 6 0t:<DtBiagT^*4^®ft?^ii:6o # 

?^(roV^r, Water s ttMy/U-^<— ^ 3 ^^J' 

p-v 1 5 OC {;^7i^Shodex 

AT-806MS :*^AjaSl40t: ^JftStS 1 m 

ly^) ^m\^^xm^Ltio 
(D^m^cmcxmm^m^Txm^Lti. 

C. J. Carmanfdl;Macromo. lecule 
s. m\ 0^5 3 7M (19 7 im W^<0:}jm\Z'^\^^ 
^mU/^o :7'Pt:'u>'. o -:t-u:7^ 

f^^^^it.. L. S u nfdi ; Journal of P 
olymer Science Part A^^28 
#1237M (199 0^) WM,(D:^m\zm^W-^\^ 

C. RandalI;Macromolecule's« 
^4#4 8 2M (19 7 1^) l5®(?5*-fetwtj^V^3ittiL 

;to 

" C-NMR 

0;4c^^M J NM-GSX4 0 QIC J: OgiJ^LfCo (iiJ 

K ; T'D ^^yu^j® : 8. 

O^i s ^</^;^IS«?iSL^r«1 : 3. Os ^JIlHllSr : 2 
OOOOtHi i'J^^a^ : 1 2 Ot: ^UW.m : ^^-^ 

^^:1, 2» 4-hy^'np><>' 
■^>'/-<>-^>'-d6 3/1) 
O. 1 g/m I ) 
MFR 

J I S K 7 2 1 0 (?arfi 2. 16kg 230*C)iC 
tl;ar«l2 0mm(O|t®^>r^ 1 O 0%f*:^L-tcO^^ 1:^ 
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(%) = (D- 2 0) X 1 0 0/2 0 

0. 5mmii:(0>^U^fi)tJf^*g 1 8 0 X:) ^ 

ftfflL. J IS K7 1 0 s\z.mcxm:^\^tio 

J IS K6 3oitctt£i\ J IS 2n'y>^ji^^m 

(Jl?^2mm) . 5lo3S'5i^S2 O 0mm/5>"C3llifi 

fz^U^^^ff^lgdol^r ATAGOltMcOA b b eSlfr 
ItNAR- 1 TIZX 0 2 4'X:X-m^\^ti. (>^UX^ff^ 

(b{::8 0 k g/c m2 69/E;^;rM 5>PffJ^JBEL;t^'. 3 0 

/r. ) 

1 3 OmmX 1 5mmX 0, 5 mni(DUJ^}i^^^.^.m 
1 0 OmmCO(Siit^f&:P:{::7k¥<-©^L. l 2 0*C<^fi 

10 0 6 3] 

J5)c5> (a-1) 

K 

(a-2) 
J*^ (a-3) 

^ yzftufVr .^ (3- t-:/^/^>^o^>^ v?zIl- 
/u) (3- t -yf'/P-r >f/U=r^^^>?^ cr 

V K 

(b-1) 

f&'j^ (b-2) 

p'^/uT/u^: y =^-y-v 
[ 0 0 6 4 J mm^i 1 

Om 1, K y ir.^>ru7^yu^ - r>A 1 . 5 mm o I . :/n 
rj;<«l^t/to hy^^>'UT/U^^*5rA (0. 5M) 
1) h/^^>4'-£^iX-eno. 00I5mmol<t 

o. 0 0 2mmo i^«e>^«rS^L/::m, 



mfie^— — >^fCiEAL. m^i^®$'2 0t:jcf?ct. 

3 0 5>rBia^L3to -efio^^^y— /i-^;^— i^— >^ 
[006 5] mm,m 2 

1 . 5 L<7)^-r >'U':^5^^— :/{;:: h/u^^'S 0 
0ml. h y Ji^yUTyu^ 1 . 5mmoliocl:T>' 
:/n t'u>5^yu$ri^ALTcl:<iet?^Lyto hy^f^vu 

r/u5:^'>-A (0. 5M) v/\^^i^mm\. ^mx t±. 

ta (a-2) fife:^' (b-1) hyu^^^^n^'ix 

0. OOlSmmoIirO. O O 2 mm o 1 iF-*6^ftl;ri^ 

iJ^^^u-ViSr-tco^EETiiS. Okg/cm2 ^lil^-raJ: 
9^lrc6«J{cPJ^L/.C;6>ib2 0t:T-3 0 5>P»m^U3to ^ 

I 0 0 6 6 J ||Jfe0«J 3 
mmmii^^l^X (a-l) <Dftt>t){C (a-3) ^ffl. 

2. 0^/^:?oJ:tri. 2^/^i L;rcf&JiP^tc:||2^L 

/Co 

[0 0 6 71 SIJ£0tj4 

1 . 5 LO^^T^VU^^®?*-— U—y'iZ h/U^>'5 O 
0ml. h y :3:^^/^T/U^^^A 1 . 5mmol. 

\fu:^2, S^/i'io.tt/i -'^^-fe^O. 6^yt-^2gA 
LTJ:<ffit^^L/co h y^=^/wr/u^:-r>i. (o. s 

M) h/U^>^i^l. 5m 1 cbJita (a - 1) (b 
- 2) h^'^^^^'^'^iX^tlO. OOlSmmol 

^0- 0 0 2mmo I ->46Bg«!fi'g:L/cS&. :i<0^a^«£ 
^Hfflfi;^-- hiJ^ u->^icffAL. S-a'i^^2 0t:icf^^ 

*>3 o^^r^^s-^uyto t(r>m:^^ y—/\^^^—v^ i^— 

y-/K4'{c:»ALSWtO;tU37^>'^*fi-g-f^3i7>^ h 
10 0 6 8] llJSfiSj 5 

1 . 5 L<J^;^7^>U'>^aS:?^— h/Hii>^5 0 
0 m I . h y :xL^;i.T/i^ ^^^Al. 5mmol. :7^d 
b*u>2. S^yuiocfcO^l -y^^^O. 7^/u^2gAL 

Tct:<tgt^Lfco h yni^/UT/U^::^^^ (0. 5 M) 

2) h/l^^^'^'^iX-^'ixO. O0 15mmol<5: 

0. O 0 2mmo 1 i=^*;)^ttrg'g^L3tm. CtOfg-g^fg^ 

1, okg/cm2 ^mi^-t^x.o\zmm,m:im^i.^si 

u-^^icjEALm-^^^it^-^. nhtttzmm 
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[0 06 9] m^me 

IIJ£0ij5iCidl/^r (a -2) <Ditt>V{Z. (a -3) ^ffl 

10 0 7 01 l^l^^il 7 

^?L®4^y fu:/ (5pi*J^^2 0 M m, 0. 05 — 
2. 0 *im<^)7L^t^i^?LS^2. 0 8cm2/g) 2. 

0 g i:±l2fife^ (a-1) 1. Ommol. (b-l) 

1 . 5 mm o I ^mmnmT. v^r- i f^^^fl^ 

(0 0 7 1 ] ^ifS0y 8 

(a -2) ^m^^fzm-tmmicLxm^^mmi^tio 

1. 5 L(D;^7'>'U;^Sj3f— h:^' 1^— :/tc, 

5mmo 1 . t:'U>2. 5 

Ab. ^^U>^^cO:»JE7)5l. Okg/cm2 ^lifip 

-r^ctpigi^ft^jtc^iaL. 2 ot:-e3 05>p«^m^L/to 
^ ^: -c e W<z)^ u y-m^m^i^^ "y^h-^-^n 

[0 0 7 21 mmMi'--si6xuit^mi--4xnhix 

[00 7 3] lt»fi?II 1 
^^^0iJ2(Ci^V^r^^u>:$>JES:7. Okg^cmZ t 

[0 0 7 41 ttmm2 

ll2Fg^J2IC:bH^r^^u>^JE$:0. 3kg/cm2 t 

100 7 51 Jt»0i|3 
1) S^tt^ 



1 g (9. 4 7min.o I ) . hyU^V 10ml ioXUy 
;?/U^>?-n -y^/UO. 4 6m I (1. 7 3 mm o 

t.X?^mi^T i C \ 4 5 Om 1 $:®Td— h J: 0 1 ^ 

mfi^i-fxmT-r^o mrmTm, 1 1 ot:^-c#iaL, 

i^iiJL2 O Om I ^On-^=^1^:x-C^(sI^^?f^L, 5 0 — 

±w.xmm i^tzmp^^^ >'mmf&^(D i o m g iz: h v 

Ji^/^T/U^ ^ 1 . S mm o \ ^XXy^>^ > 
/U;»<^yUv?p< h^v'v'^^O. 3mmo 1 ^^jn;tftfe/i^^ 

2) m-^ 

yu. 1 ->^7^v:Sr2^/u^ALJ:<M^^uyCo :^-Ki5' 

fcMj^^/£AL4 O^rpm-^^nofc. -e^T^m^^y- 
/w^;^— h^u—':/\zmAl.M^^W±^^tX^u'P>( 

0 omffl^fBt-M uv^^:^ Ko. ima^ 

^ffi-^L. ^=5E^-th— JCJ: 2 3 0*C, 6 0 

1 0 0 7 6 1 it -gf 0iJ 4 

rt^Sli. 5 LO;^— eu>^5. 0 
^/i-. l->^7^>^:3. 0^/u^ALJ;<*t^LfCo ^ 
— :j^<z>f^?a;5^5 on^^Ufc^. 3 {:::Jo 

v>rp85{Ufcft4a^^ffiAU. :i^f"u>'^'=e<o^iE355o. 

5 k g/cm2^|ftl#-r'5<t 9ilM6^;::^^^L. 6 0^ 

ffALfi'g^^ffjfc$-fr'C;*-tx:7>r f> 

[0 0 7 71 ±iacDjllfe0iJl~8:fci:UJitt5e0iJl-4T' 
^^bixfc:^l^7>f h^-<?:>14S^« 
1 (C?5^bfCo 

[00 781 my&m 9 

mi&m2Xl^htifz:tuy^>7^^m'tt^=^7:^ h-^- 

MFR=1. 3g/l05» 7 5SS^^>^^-<>y— 
^ =^-t^— {Cct 15 2 1 Ot:. 4 0 r pm-C5:$>r«1^L. 

[0 0 7 91 mi&m 1 0 

IIJS0i|4-C^e)ixyS::^U7>f l^y^^m-^^^^:?^ h^- 

6 5SS:^<t3t^y T'ci eu-:/ (T'a eu-v • ^^u>'^ 

MFR=1. 0 g/ 1 O^J^^U-^^ 
S3, lffiS%) 3 5fflfiSPS::/^'<>'y— IC 
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1 0 0 8 0 1 nmm 1 1 

1 . 5 ]^(D:^7':y\y^M^— h ^ U — yiCl h D ^^'^Ji^T 
yW^ - |>A 1 . 5mmo I . :/cr U > 8 ^/U^J^A L 
ISI4^LfCo V^iZh V^f^/i^r/l^^^^'pM (O. 5M) h 
/b^>^iSl. 5m 1 t±iB (a - 1) {b- 1) 

fiJc:^^ h/l-:3i>43^iX^*iXO. OOlSmmoltO. 
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